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1- =5N=
=8S :  e8!7+ �M+(D  ?;(,f8b!7+ (88JO Y+(8pvO  .8,

H'$B(, ;G�.' H, HPc.' (a \] ^,$.' (, ,$8&?< : 1[M;
a+; 4M(&/, H,#+(o, $, H!,$P' 1+(, $a;$% 3$be&6+ 1$ba

;$b'] : Y$b"jU+ #<Gb, k(&?< ;< H, �G.' 0@C.M] ;<
;< Q;$b,Lb?+ H&bDRA)Marqúinez et al., 2003.(

:  %MiG3:;Cb8a Y$"G`G' : n�$5' (&28, ;< 48.�ea
Y$b"jU+ : ;$b'] #<G, k(&?< ;< 0\] ^,$.' Y$_3$c'

M: L8ea+ #]  B$%' ^M-GO :  ACB;$,@�<;+< 1+.xGB (a
 B$b%' Y+(88JO <;:](, l?$.' Q:; \$W&B+ ;<  &?$*

 bb'  ACbbB;$,;< $bbcw <$bb>M+ fbb/' nbb'+G" -+ CbbB+GO
Hbb,hCbb' 1(8A;$bb*Q;$bb, 1$bbanbb6+(' ;< \$bbB+:; bbb
=8S b6+(U :  b.8,CbD$, $b/B])0#$M<G_5b' : ;Gb8g

1375.(Hbb,@$E&5bbM+ =M+[bbI+ fbbg;:  bb?$.D+Ga 1$bba
#+;$,$? ;<  >.?h<Gb)e* 0;G2b* zc? ;< (8w+ 1$a

@$E&5M+@<+< #C2B L)p : $aH&bDRA ;<  ACbB;$, 1$ba
@<+< [83$B] ;< 1CK  _B$'hC' : $aCb.M+(I [b8B : 1-$?

=8SLb?+ @<G, Q;$,  .8,. 2bDGS Y$b"jU+ #+CbPI
 b' ;G2b* XU$b.' -+ 1;$85, ;< Q;$,-+  bD$B CbB+GO

&?<  A<$&I+;$* -+ #G�ea CD$,  Oj%2'@$EL)p 1$a
@-$, 1+(, Q;$,#<Gb, ;RA;+GbD< 0YCb'-+;<  B$'- 1$a

@+; : lrB 1+(, XU$.' -+ 1;$85,@$E&5bM+ 1-+CB+1$ba
#+;$,1<$bM- <+Cb_O u8b?vO #<Gb, Hb.M[a(S :  >.b?

H%)D ;< @$E&5M+HPc.' ;< �$PB -+ @<(2I 1+xG.O $, 1+
 M+Ga : \] <$M-)0 ?::$U1390.(@<+< Hb� (A+1$ba

bb?;:< -+ =>.@;+Ga$bb'1<$bbM- <:Cbb6 $bbO 1;+<+; : 1+
�$bPB ;< +; Y$b"jU+ Lb?< 4bM+ Hb,  ?(&?< n%2'

@<+< =a$bb* Vbb!&W' bbe* (M<$bbP' �+(W&bb?+ $bb'+ CbbB+
@<+< 4bM+ -+  e8!7+ 1$a(&'+;$SHb!6(' ;< #$b.�ea $ba

(M<$bbP' -+ @<$d&bb?+ (U$bbw 48bbea Hbb, : �Lbb?+ #Gbb'-]
@-+CB+1(8A@CD@$E&5M+ ;<$b, 1$a#+;$b, -Gb.a  >.b?

Lb?+ @+(bea 1(&2b8, Lb7< : (OZ$, <$e&"+ L8!,$7.$b,
@(b/, mLb8ea+ 0CbD T(bc' H�B] H, HKGO1(b? 1Cb.'

@<+< �bbPB #:Cbb, : nbb'$* 1;$bb'] %MiG3:;Cbb8a 1$bba
;< HbB$a$' :  !rbI : HBZ$b?  ACB;$, 48EB$8' #G�ea

1$ba�w 4&w$b? �(bU(, [b8B : 1iG3:;C8a Y$_3$c'
b, F:[3 : 1;$']-+ 1;$85b, ;<  ACbB;$, Y$b"jU+ <;:](

@$E&5M+@-$O 1$a b?;(, 1+(b, H&DRA #$'- ;< u8?vO
X87< H� (a-:(b'+ Hb, $O H&DRA -+  ACB;$, Y+(88JO (O

 bb' ;$%bbD] =8bbS -+ =8bb,<GbbD.Xbb87< <;:](bb, 1+(bb,
@<+<H,  M$8I+(JK V!&W' �$PB ;<  ACB;$, 1$a;Gb�.'
@(bb/,Q:; ;< #] -+ 1(bb8A:;< 1$bba#(bbEM< :  ,$bbM
hCbb'1-$bb?CbbMCK  bbD:; x+Cbb,+ 0 %MiG3:;Cbb8a 1$bba

L?+ 1;:(`.@<+< 1-$?-$, 1+(,Q:; $a1<Cb_&' 1$a
<;+< <GbbK:.@<+< 1-$bb?-$, 1+(bb,0@$E&5bbM+ 9bbM ;< $bba

@$E&5bbM+ -+ qZGbbe_' bbA�M: Hbb* #] ;:$bb>' 1$bba1$bba
 /,$2b'  I+(AGbM[8I $M : 1iG3GO$e8!* :  %MiG3:;C8a

<$d&b?+ CB;+< b' @<GbD)Kim et al., 2010(4bM+ $b'+ 0
 &?$* #<(* �(U(, 1+(, $/.O Q:;;$* H, 1;$'] 1$a

 '@<+< <;:](, 1+(, : CB:;h$? ;< : H&DRA ;< $a M$a
#+;$b, @$E&5M+ C7$I HPc.' H*;< : Lb?+ @<Gb,  >.b?

@<+< �8bba Hbb>8&BCbb'];$* 0L5bb8B <GbbKG' fbba 1+
 eBC.M$eB.*$6 Y$P8PoO -+  w(,;< \G!c' ~M$&B -+  

H, $, �Ca 4M+ H,  ,$8&?<H%)D 98.%O 1(8A;$*1$ba
 "G.r'  )r"CB+.H%)DFG!" ;<  "G.r'  )r" 1$a

@CbD H&w$.D  ?C./'h$b? ;< +Cb&,+ ;< : 0CbB+1962
H,;+RA(8pvO : 1CK  !%D H, : Yj, #-:; 9B+(I L?<

h$? ;<1986H,n':; H!8?:9' : Y;$aC,+ $, C.!*: x+
CD  I(_' #$/K H, : LI$M <G)/, #:(&|?(S hC' H�+;+.

:  ,(>O L8a$'�$c_B+ b' �b"$, Q:; 4M+ (MRS<GbD
Hbb3GP' ;< #] -+ #+Gbb&, Hbb*=8bbS #Gbb�  M$bba bb.8,

@(b/,  ,Gbw H, 0CB;+<  cw(8g 1;$&I; H*  M$a(&'+;$S
<(,)0�$/.'1389(H%)D[83$B] C_, ;< H� 0 )r" 1$a

&w$bbb? H_bbb?GO :@<$bbb8S Cbbb_, ;< Hbbb� : 1;$1-$bbb?
LWb?: CbbD; h$b6 ;<  bbd8* :  be* (bb�B -+ 1;+[bI+
LI(28S98.%O : CB+-+  )rb" Y$)b?$o' V!&W' 1$a

=M+[I+ H, :; #$.�ea  �e* �$o3CB+. d!&W' Y$P8PoO
H%)D <(,;$* H.8'- ;<^,$.' ;<  )r" 1$a]Y;Gb{ \

L?+ H&I(A.;< #+;$b%ea : V3$a 0HBGeB #+G." H,h$b?
1993H? H%)D=8S �MZCbB<(*  6+(U +; 1;GwHb*



 !"#$%&!' (%)*' +, -./)01, /2 34567/2 8,9%%:' ;,<%= .7>?92C/DE%=+ > 3@A&B= 3"B@;,9F, G9H I/J# 7. 7/=?

 ! " #$ %&'(GIS$)*$+
,!-./ 0-( ,!-./ 1!-23 *-456#1391

39

�+(A:;Cb8a (M<$bP' #]  bK:(w :  ACB;$, #] 1<:;:
bD+: Lb3$M+ ;< GbMG!, [M(,] s-G6 -+  K:(w8<Gb, 4&E..

G,<h$? ;< �$'(? : 1;2000=8bS Hb,;+CbP'  b.8,
=8bS ;G�.' H,  ACB;$, H.828,: n8b? <+Cbw;  b.8,
�b_K$I 4bM+ LM(MCb' H, 9e*-+ @<$d&b?+ $b, 0 b_8)U

H%)D 98.%O$bM:+;G' HbPc.' ;<  "G.rb'  )r" 1$a
C.&w+<(S 1[*(' 1$S:;+ ;< ^7+:.H, �%)D;$b*;< Hb&I;

ubS f&M;GbE3+ -+ @<$d&b?+ $, X8PoO 4M+: $bcw ;$2b&B+
1<:;:@$E&5bbbM+ :< �bbbB$a$'  ACbbbB;$, (M<$bbbP' 1$bbba

@;:< ;< HbPc.' 4M+ ;< <GKG'  ?$.D+Ga1+38H3$b?
]CM< Q-G'.@<+<C83GO 1$a E&5)ea H%)D 4M+ $, @CD

@<+< $,  MZ$,CB<+< #$2B  _7+: �B$a$'  ACB;$, 1$a.
h$? ;< #+;$%ea : 98BG&B+2001 B$%' <;:](, H,

48EB$8' 0$'< 48EB$8' 0HB$a$'  ACB;$, 48EB$8'  B$'- b
�(b_O : (b8W)O ;+CbP' : 1(b?+(? =,$bO ;+CP' HB$a$'

$' n85bbbB$&S;< HbbbB$a150u8bbb?vO -+ =8bbbS h$bbb?
@$E&5M+;<  ACB;$, L)p 1$a127#+;$, @$E&5M+ >.?

9bb8.%O -+ @<$d&bb?+ $bb,  bb?+:(* ;G2bb* ;< <GbbKG'
H%)DCb.&w+<(S  "G.r'  )r" 1$a.;< H%)bD Lb7<

@<+< <;:](,h<$_'  .88_O lM(` $a(&'+;$S H8!* 1+(, $a
(R / ) 2 0 88   <(b* n{$6  . bM+       (&'+;$bS 1+(b, lM(b` 4

          ACbB;$, <$M- Y+(88JO L!" H, HB$a$'  ACB;$, 48EB$8'
    h<$_'  &7< zc? ;<R /!2 0 64  h$b? ;< G�3+: LD+< 

2009   H%)D 98.%O -+          #<(b* <;:](b, 1+(,  )r" 1$a
   CB<(* @<$d&?+  ACB;$, YCD .      *$b6 X8PoO 4M+ ~M$&B
    H%)D 98.%O L7< 1(O(, -+    1$a     4bM+ <;:](, ;<  )r"

    k$87 ;< (&'+;$S  Q:; $b,         @$bA<:(I ;< 9bM(&'+;$S 1$ba
48,       <Gb, 1;$bE3$* 0+<$B$*  !!e3+ .      ;< 1$%5b|�$S : f8b*

  h$?2010        Lb)p (M<$bP' 1-$b?-$, Hb,       ACbB;$, @C2bB
H%)D 98.%O -+ @<$d&?+ $, HB+-:;  :  "G.r'  )r" 1$a

Q:;    Hb,  BG8b?(A; 1$a   Hb, ;Gb�.'    hCb' ;< 1(8A;$b*
SWAT  Cb.&w+<(S $%M('+ 1$, 98|5� [M(,] �`G6 ;<  .

  @<+< 1-$?-$, L7<    Q:; 4bM+ -+ @<$d&b?+ $, $a85/0  Hb, 
 C'] L?< .    1Ceo' :  7$�8')1382 (     $b,  2ba:�S ;<

 Q:; -+ @<$d&b?+  1$bba48bb'-  ;$b']H%)bbD 0   )rbb" 1$bba

  48bbeWO lbb8*(O :  "G.rbb'  1$bba(A48bb'- ;$bb'] 1
(* bG* }.8>M (*  H%)D $, }.8>M   )r" 1$a  0 "G.r'  

  #:;$bb' [bbM(,] �bb`G6 ;< +;  ACbbB;$, �bbB$a$' Y$bb"jU+
#:;<   CbB<(* �+(W&?+ +; #+;$)ea �Gcw : 0 ,$M .  ~M$b&B
#$2B          lb8*(O Q:; H, }.8>M(*G* Q:; 1(O(, sC.a<

  1$a(E.8eWO48'-  ;$']  H%)D $, 1      "G.r'  )r" 1$a
<G, .      x$bdO;+  %e* (8J&' -+ @<$d&?+ n83< H,  M$B+GO 4M+

H8KGO  L?+  BCD .Hevesi        h$b? ;< #+;$b%ea : 1992 
H,           HbPc.' ;< HBZ$b? �b?G&'  ACB;$, <;:](, ;G�.'   1+

     7(bbD \Gbb.K : +<+GbbB \Gbb.K ;< ^bb7+:  B$&5bbaG*
Q:; -+ 0$bb8B(d83$*    0}bb.8>M(* 0H!bb{$I ubb%" 1$bba

       �b?G&' 0 e&M;$E3  cw  E&5)ea 0 cw  E&5)ea
ea             Lb!" Hb, : CbB<(* @<$d&b?+ }b.8>M(*G* :  EM$5
ea           0Hb_3$c' <;Gb' �bPc.' ;< x$dO;+ :  ACB;$,  E&5)

   l?$.' +; }.8>M(*G* Q:;  CB<+< �8W2O Q:; 4M(O .
      h$? ;< #+;$%ea : ueD1988       B$b%' nb8!oO Q:; 

           Hb, +;  B$b%' 1$ba(8J&' F+(AGM;+: n8!oO : }.8>M(*
  %' <;:](, ;G�.'$      Hb, $b'< :  ACB;$,  B     @<(b, ;$b*     : CbB+

 @<+< #$2B      ; Q:; 4M+ H* CB+  ' +      #<(* H.8/, 1+(, #+GO
 @$E&5M+ H%)D      Hb, [8B  ?$.D+Ga 1$a     <(b, ;$b* .Price  : 

  h$bb? ;< #+;$bb%ea2000 Q:; :< -+ TPSS ubb%" : 
   #:;< 1+(, H!{$I ;:R>'         HbB$a$' Q;$, : $'<  B$%'  ,$M

   ' ;< HBZ$? : b.           @<$d&b?+ +<$bB$* �(bD : \(bg -+  PU$
        lb?$.' -+ #$2bB ~M$b&B H* 0CB<(*       Q:; #<Gb,TPSS 

LD+<.  
  

2-O>7 > .,A=  /D  
2-1-3'/PQ/R=  NR&=   

    H_3$c' <;G' @<:Co')      nb8,<;+ #$&?+ H? xGe>' n'$D
         b,(g #$b>M$,;t] :  7(5bD #$>M$,;t] : (    L_b?: Hb,

  q$)M(PO101398          : #+(bM+ \(bg h$eD ;< ^,(' (&'G!8* 
 48bbbbb,19 � o47 $bbbbbO 55 � o48:  7(bbbbbD hGbbbbbU   

� 58 o35� $bbO 0 o39bbD ^bb7+:  3$ebbD y(bb" Lbb?+ @C .  
  n%D1        #$2bB +; #+(bM+ ;<  O$b_3$c' HbPc.' Lb8_7G' 
 ' Ca<.  
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4/* (   2&5678* +&19 : ;&<=>*   ,?&(@*A) %&):   123%4+) 
5363              #)%4.$ 73 38498) *4:%;%) #<=4:7%> ?/@:%4/) -%;

5%@AB26   C67%> -%;  #D,0        *4E #$%4&'%() *+(,) 73 FG6H 
 ) 73  I8.D305         C%A406 73 J7%4> K4LM 5%@AB426     -%4;

               3%4N: H3 O6 PK406  4/>376 H #G14" H #4>1Q C%D2%>7RS
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